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;^£ffll^X ; ? i ;MbL, 2 -X^;U— N— (t e r t V*ist\)\si£=- ;U) —7, 
8, 9, tO-f h7th*P-6H-7P [2, 3-g] [3]^>l/THfe>^ 

#%0!M 1 

2- (2-7PP-3-^ h^>!7x=.;U) IW5>^ ^P^ET42 
ft KS*X^;UT-fe£— JP*JHl*7;U^riHbL» [2- (2-7PP-3-^ h^r 

12 

6-^PP— Z—*=f-i\s-l-=- hP— 2, 3, 4, 5-f h7tKP-1H-3 

3. 4. 5-f h7t KP-1 H-3-^>V*74ft°^#fcc 
##0»J 1 3 

#%#J1 2i:PH*<D?E*£ffllvC* 7-<i7PP-3->^;U-8--hP-2. 3. 
4 5-^- t KP-1 H-3--<>V~7-t£fc 0 >fr£>7-T5y-8-^PP-3 
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-*^;u-^2. 3, 4, 5— r h^fc KP-1 H-3-^>V*7i2b?>£#7=o 
##0|J 1 4 

i 

7 -75/-8-^Pa-3->f^-2, 3, 4, 5-fh7t KO-1 H-3 
-/<>V~T-tft°>^. jtM^/S^^fflL^Hn-fbL. 8-757-7-vPP- 
3-^^;U-6-^ hP-2, 3, 4, 5-x h^t Kn-1 H-3-^>yT4ft° 

PP-3-pt^;U-6-- KP-2, 3, 4, 5-fh7tKa-1H-3-^; 

i 

^ffli^vML. 3- (2-^p^e-4. 5-v^^;u^<>vV;b) t°t> 
3- (5-^p^e-2. 3-v^^;u^>y-r;u) ^p tf^^cou^t:^ 

tec t K^v? >^ffl^S5c-r 4- (2-^P^-4. 5 

— 2?>?-/U:7x=;iO Z?$>mt4- (5-^P^E-2. 

>^(d?i^^#7co zom-gynz. mimm* s 5% u ^mzmxmit u 

5-^Pt-7, 8-v^^;U-3, 4-ytKO-1 (2H) 
###J 1 6 

(3--J7PP— 2— ;U) T-b H7^ft KtTS/T-lz h7;i/ft 

i 

K vx^:r-tz£— ;U4. 6 i m i K f JT-t h^5>7K^^bl5-5^ K U 

&mi^7t#}T S / *b£fKV 2- (3-<7 PP-2->fJl7i-/b) x^;u] 

T s / Tiz h7;i/ft K ^x^UT-feS — )^%tz 0 

##0>J 1 7 

1, 3-v^PP-2-x^;u^<>4f>$, h^fc Kp:7^>*1 . 2 -v^ 

P^I^ ^Sl^^v^AffllV ^b (3-^OP-2-I^i3) V>f 

->-N-*^;U7-tz h75 K£JE(E£ii\ 2-<7 p a- 1 - ( 3 □ □- 2 -x 
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##0fl 1 8 

2-<7PP-3-y^ju<<>-tz>T-tz h— h f J ^^KmifJ^-^jUTJ^^—O 

A£ffll^3t5c U 2-^7 CIP- 3 ^JU'O-tf^X^^- 5 >£*#fc 0 

1 9 

4, 5, 6, 7-^ t KP-4-7f-^V^>V* [b] ^7h7x>-5-glF^ 

if;nxf;H, 7KlfHb^- h U ^ A&tfvx^;u*X7tN/ ratx^;u£m\5J& 

5-X h^v^;U7K~;uy 6, 7-vtKP-5H-^V*[b]f 

0im&mi^fcfo£-&s 4. 5-ex (x h^i^u^xju^^u) [ b ] ^ 

:t?x 7KfHb'J ^ AT;U 5 x^A^ffll^TuU 4, 5-l:X (2 

-th*p^>if^) ^ov [b] tt7*is%mtz 0 

2 O 

1. eM^^^U^^A^^^^Rt^^n^ilF^x^^U^ffll^lS^-yrs 2- 

/ 5, 6, 7-f h7t KP-4-t^rV / <> , 7 [b] ft7i>- 

2 1 

3, 4-vp«^JU^x/— ?KfiHb:f- h 'J^ARtf^P^ET-fe h7;i/ft K 

^x^;ut^£— ^/Bi^SJ&^-feK 3, 4-v?^^;b- 1 - (2, 2 — >>xh4r 

N-TJP^EZfcU^-f 5 KT*3fPA*tU*<D!fc,WIft:f- MJOAtSlS^-frs 4, 
S-t^i/J/^f^^^^^^, 6- tiX^T^ ^ 5 1 ;U'<> l /37^>(7);I 

*^;U*JI^-C Rfgft^ffll^TcU 6, 7, 8, 9-f h7tKP-5H-7n 
[2, 3-h] [3] 'OV'T-tftf^.k 7, 8, 9, 1 0-f f-7t FP-6 H- 
7P [3, 2- g] [3] ^OVT-iztfXD'M^m^mtzo CCDmSMt:. isfeM 
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i^-t e r.t-^«^iiI^riL, 7 - (t e r t - 3? h^V^U/f; 
— JU) -6, 7, 8, 9-Th7tFQ-5H-7P [2, 3-h] [3] 
T4f t°> (21a) <!: 8- (tert h^rV* JU/tf-JU) -7, 8, 9, 1 O 
-f h7tKo-6H-7P [3, 2-g] [33 'OV'T-t? t°> (2 1 b) 

#%$J 2 2 

I 

^'P^-7, 8— v^^U-1, 2, 3, 4-f h7tKP-1-t7l ;U 

fco ^i^rctt^s p- h;ux>;uu*>i£— 7k*n^£^J£j££t!\ s-^p^e 

-5, 1 , 2-vfc U>£#7co m-^ P P^ 

ju^Jpv^m^lt^m^lHt-f &z<!;-e. 5-3^^-7, 8-v/^U-l, 2, 

3, 4-f h7tKD-1, 2-X7t<JFVi-^^ U>^^fco CtL$. =,Sxo1t.I5 

^;U-3, 4-i/tKP-2 (1H) -t7$L//>^#f: 0 
H»J1 

6-^7 nP-3-^f^-7 ~~ HP- 2, 3, 4, 5-f h7tKn-1H-3 
-K>V r Tift°>2. 04gfcJ:l/1, 2 P PX$ > 1 7 m I (DM-M^t U)V 

■ 

i 

>7 p PTfc/UA (5 0m I x2) -ettfcB U Waj;&£SS;«^*- H U ^ 

r 

*$3£ 1 . 0 6 gf#7i„ ±T?»fcjStt«J$BraftX5 i ;U2 Om I (Cj^fU 4 mo I 
£»-It$fcWH. 5m ) £JD?L, «faiLt=3p5&tt$at5lLT. 6-?PP-7- 
-hP-2, 3, 4, 5-fh7t KP-1 H-3-^>V*T-tft°>^^1 . 2g 

»j 1 fc ihj^tj&ic <fc y » 2-4 aMb^fti £»t= 0 

|»J2 : 7-^7PP-8-x hP-2. 3. 4, 5 -=r V =y t KP - 1 H - 3 — * 
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: 6, 8-^OP-2, 3, 4, 5-f h7t h*P-1 H-3-^V*7 
HJ£®|4 : 6, 7-y^DP-2, 3, 4, 5-f h7t KP-1 H-3-^W7 

-If tf >tkW& 

##^]5-e^t)tL7i3- (t e r t -7-757-6--? 
□ P-2. 3, 4. 5— r h^fc KP- 1 H-3-^>V"7^t°>9 0mg v ill 
^U2m I fcckt/^^y— ;H m I 0jl;tlC4mo I / L^-flF^X^bjg^O . 

;^;lLT7-75/-6-^PP-2, 3, 4, 5-f h7t h'O-1 H-3- 
HWJ6 

HjSt#lj5<t^<©7Jg&[Cj:y 7-7tf;i'75/-6-^nP-2, 3, 4, 5- 

fh7t KP-1 H- 3 —<>VT-tf^>ikm^mtz 0 

mmm7 

3- (t e r t-^h+v^/lz/H-^) -7-75/-6-^PP-2, 3, 4, 
5-t 1 h^fc KP- 1 H-3— <>V*T-tz tf>0. 18g, h'Jlf ;|/7S>0. 0 
9 m I feck 1^1 , 2-vi'PQI^2m I CDjS^I^K^T^ $ ^X^rLJU^ P 'J 

k o . o 5 m i &mz.mmT*-&w$ Lfc c ^^ic^SK^Kit h m ^ atr^ 

3 0ml £3JQ*., ^PP*JH* ( 5 Om I x 2) -CHltti U fflifc)fc£JHi;MHfflW- h U •> 

ffiiLt, 3- (t e r t -^h^r^>73;^-;U) -6-^7PP-7-^ yjl/7 5 / 
-2, 3, 4, 5-t 1 h^fc KP- 1 H-3— <>V*7-t? tf>8 5mgJife*7^ 

Lm ^WiSt^OTJ^^y 6—? PP- 7-^ v;UTS/- 2. 3, 
4. 5-f h7tKP-1 H - 3 - ^< > V*T-tf t° >t^it^^#fco 
H»l 8 

7 —~F-\L = f-)V7 5/-3- (t e r t — ~? V*r*s-h)Vifs— }{,) -6-^PP — 2, 
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3, 4, h^fc KP- 1 H-3-^>V"T4ft°>0. 2 3gfccfcU*N, N-v 

^ ^;U/1n^AT 5 K 3 m I <»;E;&I^ ?K^T7K^k^- h 'J ^ A (60%) 30mgj3 
cfctf a^fc^JUO. 0 5m I &DU7L.m&-C*S&Tfflm&Ltzo JSfSi&ClPlgX^US 

i 

ESiLfco a^^v'J^i^u^^A^p^ h^77-<- -^iS^L-r, 3- (t e 

r \ -?b* ; s±)^—)\s) -Q-OUU-1 —Tttfrt^^T^J -2., 3, 4. 
5-fh7t KP-1 H-3-'<>V*T-tft:>0. 2 1 g£*Sfe*l&i^Rt&5fc4:LT#* 
HWJ4<klH|i|(D^lCj;y T-THzT^^UTSy-e-^PP-Z, 3, 4, 

7 -T-tz^ju.* tout's/- 6 -?pp- 2, 3, 4, 5— r K^t Kp- 1 h- 

3 _K>yy-tft°>1 0 0mgj3Wl)|i2m I 1 0 O 2 MKBHMtt* 

MMtK^ h 'J ^ A7Kj§;^ 3 0ml CltffJu ftBgX^U ( 5 O m I x 2 ) L, tt 

i 
i 

-«®X^U0. 4m I $An^.M^1B#F^}t#L/c^lCj#j®^Ml±^L^o 
tt£Rlftx^l,T?gfc$$LT* 6-^DD-7-y^75y-2, 3, 4, 5— r h 

7tKP-1 H-3-^>V*Tift°>^^4 5mg$6fegl{*<t LTt#fc 0 
HJfe^J 1 O 

1. 3-i?tKO-8, 9-v?;M"P-2 H-3-'<>V"T4ft 0 >-2-^-> 
0.2 6 g£lfcM5m I IZJML 1 0%/<7V^i5 0mg^M, TKiUm^ 

« 

tz 0 Z.(DM7tmz 1 Mt^>t- h^fc KP77^>j§;^ (3. 3ml) ^in^jSI- 
T*«H#LfcoJ5J&/*&K/£y-;U2m I ^iQ^fc^l mo I /Ltg^7K5m I 

7K 1 5 m il. 1 mo I /LtKM^ h 'J -)A5m I ^iBXtz'lk'? P P Tt^UA^ffll^ 
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*lfcft»Bl$4mo I /LHi-iilf;«0. 5m I H^LTio #Tfct! 

MlETKTffcliU 6, 7-v>:7;U3|-P-2. 3, 4, 5-f h7tKP 
-1 H-3-^>VTift°>^^0. 1 4 g£GfelH*<t L"Ct#7i 0 

WJ1 1 

J60IJ1 OtmmO?J}£l~& 1 ) 7-^;U^-P-6-^T;U-2, 3, 4, 5-f h 
tFP-1 H-3-^>yT-tft 0 >^m^#7to 
»J1 2 

2-(2-^PP-3-> h+v7i-^)XfJI,]75y7-iz hT^bffc K V 

rf ;uT-tz$— ;u i . 5 o g £^TI«K i Om I cfl^n^-Mjaicr i B#Rfl8t& 

7 9—7PP-8-^ K^rV-2, 3-vfc Kp-1 H-3--* 

>77i?e>8 5mg^ft: 0 Ztt^f h7t h*n^7>2m K O. 5 M 'J 

tK3h- h u ^ atkjsjS 2 m i <Dm&mm\z.mm li- k >j ^ a v7/ *p t k u k o . 

2 5 g £}ra*.m;£|-T i B#IHlJEJEB$-fr7to £tt$*lcfi&*QM*£Jin*.fc&$ p p*;u 
A^*P7l*«H$»SILfca 7RJi£?PP7txjuA£ffll^C&;tU «&Jf££>*7-t*\ 

■7 h^77-f-l:tilL,#btifcMfe;M^4mo i /Uttl-BBlx^ 

Sulfite Lfcttfi^MU 3*JET*£JftLs 6 ->7 a p- 7 h ^ri> 

-2, 3, 4, 5-f ^7tKa-1H-3-^>V*7-tft°^t^54mg$6fe 
H»J 1 3 

7-TSy-6--j7PP-3-^5 1 ;U-2, 3. 4. 5-f h7t KP-1 H-3 
-'OV'T'tf tf>0. 4 O g©7K^ (2. 5m I ) iZ4 7%JWt3K*7K28#M m I 

zm*.. 2 o^iajnjRiiasiELfco Kj£jfc£*iofru mnm± mj^ao. i3 g £j£ 
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$kitm (I) O. 3 3g(7)7K^ (2ml) t 4 7 %^<fb7kSt7ttt;& 0 . 6 
2B#P B liH$L7r 0 S^^K^KlCfelt. 1mo I / \~7)m\t+ \~ ^ lxi^mfaZlMX- 

-7> P^E- 6-^7 □ □- 3 ^>)U- 2, 3, 4, 5 — T h ^ t K □ - 1 H - 3 — < 

>VT-tf t°>o. i 6 g &&m&m&fat Lxm. mmm ^ tmm<D-%mz& y 7 - 

i7PP-2, 3, 4, 5-t- h^fc KP- 1 H-3-^>V*T-tft°>t^ 
Bltt 4 7 m g t LXmtco 

mmm 1 4 

t&itffl ( I ) 1 . 19 g <D7kMfe (5m I ) iC-VT^b* 'J^A3. 1 3 g (Z>7K/§ 
m (9ml) M;UICT3 O^FHlit^Lfc^ <^>-tf>3 2m I SflnS.TS'T 

>^bi (I) ^i&^iUMLf-o 7-75/-6-7PP-3-^f;i/-2, 3. 4, 
5— -T- h7t KP - 1 H-3— ^OyT-tf t?>1 . 2 O g(D2Ni&BteK?g;& (2 1 m 

I ) lc. KftTMBKBtr h'J7AO. 5 9 g $J5JCjft<DajtA< 1 O^tt^fclM*!:: 

'Pm.iflltoTLiz&S O^H^Lfcc -CDJxlS;^ h;H>24m I 7KJ1£ 
HJOA-e^fllLTto C(7)jt;^^, 3fc(::fJ3^L7V>y>lbii? (I) ^(^. ?K 

x—mmwLtzo Kifc&&mm^T)i>x%mLt=.'&. 1 oo/o^^-hu^atk^^ 

y;U73^ix-i7P^ h^^-r— l="a»«U 6-^np-7-v7y-3-^fJb- 

2, 3, 4, 5— f h7t KP— 1 H — 3 — ^> V*TiZ fc° >0. 7 5 g 

«t l-c#> hm^ji tiaa©»j|i:j:y e-^pp-7-w-2, 3, 4, 5- 

f h7tKP-1H-3-^> V*7if t° >i&®|i& 4 2 8 m g £HRfe@tt £ L T?#fc 0 
Hfifc^J 1 5 

###J 8 tl^O^&^ffll^T. 6-75/-7-^PP-3->f;U-2, 3, 

4. 5-f h7t Kp-1 H-3-^<>!/THfe>*», H!Ei 1 3«tP*£0;7J&£ 

fflL^7-7PP- e-^'P^E— 2, 3, 4, 5-f h7t KP - 1 H-3-^> 1 / 
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mmm 1 6 

7-75y-6-^Pa-3->f^-2, 3, 4, 5-f h7t h'O-1 H-3 
-^>yT-ift°>0. 5 8 g£4 8%f H^^;U^-PlSa^Kj#^1 . 2 6m I 
ftSU 7k#Tffi5gi£f hU^AO. 1 9g$'>«-roi)D^fc^1QtF H Ht^L7to 
;&(7)7k£;ga±TlcT|g£Ltcf2L 1 6 0 o C(CT3B#^lt#Lfca J5J&j&£tfr£Pf£tfrfD 
7>^-77k^#3RLfdgL ^ O Q*;UA£jm^T4E&a3 L$S7»i£f h U ^AlzJ: ij 

6-^aP-7-7Jl/tP-3->f;i/-2, 3, 4, 5-fh7th'P-1H 

-3-^>v"T-tfe>o. 4 8 g »feMi<tLm nmmi tmrnottzt: 

mi^X6-<?no — 7 —-?)\,JrU — Z, 3, 4, 5-f h7tKP-1H-3-^> 

1/7 -t? t° >±M®?i& „ 
H WJ 1 7 

S-^P^E— 7, 8-yyf;b-3, 4-vth'P-2 (1H) -f ^£ > 
O. 7 9 g^Pat^A4 5m I lC^ft?L. 7jO<fTF;j^i£ 1 9m I £ttl7U Mia 
(^T5^ti# v 7vfbf h'J-7A4 06mg|2 5 #j&MfTA[]7Lfcf£. M^KT 7 

£f&*aM7K. tS?P^±g7K[zT^;^. IStK^^- h'J^AlCcfey^Ls 

6-^P^E-8, 9— v*f/l/-2— >f^V - 2, 3, 4, 5-f h7th*P 
-1H-3-^>7"7ft , >(!:6-7 4 P : E-8, 9 -*J* f ){,- 3 -^V- 2 , 3, 
4, 5-f h^t KP-1 H-2-^>^/7Hft°>07jl^7 1 8 m g $ifc 0 ±!S 

jim&nigmyj&Ltz'&.mibtitzm'&ms i 6m g ^t t kp77>7 5m 

1 1 N/f^>-f K^t KP?^>lg&, f h7t KP77>^1 5. 

2 m I £*D7l, MjSICT 1 &?N\s 6 0° ClCt 2HtHfl*WIi*Lt::o J5J&;*&|C1 mo 

I / LttH* 1 5 2 m I 4 0#ftlRHI3fc8L 1mo 1/ L7K^bf h U ^ A 

a ^? h ^7 7 ^ - utii L, HbHfcMfei^ 4 m o i / Lii-Klif;^ 
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MIL> 9-yn=E-Q, 7-v^^;U-2, 3, 4, 5-fh7tKP-1H 

na&tfij 1 8 

7-^y^;U-2, 3, 4, 5-f h7th'a-1H-3-^> 
V*T-tft°>1 2 8mgJl$y-Jl/20m I I^^L. 1 O v^ix*— ^> 2 

T;n— ^f;i/fr£^sSiH£fr^6, i -i?*^;u-2, 3, 4, 5-f h7th 4 n- 

1 H-3-<Ov"T-tft°>^1^5 Omg^IWi Ltffc. 
»J1 9 

mmi 2tmm<D757& : £m^-<:. i -i uu- g z, 3, 4, 5- 

h7th*P-1 H - 3 - ^ > V T -tf t° o 

:»y 2 o 

##0IJ1 6&tfil»IJ1 2<tP*i£>:£;££ffll^T7-^PP--6--X^JU-2, 
3, 4, 5-t- t KP— 1 H-3-^> x /THft°>: 

mmm 2 1 

3, 4, 5-7=- t KP- 1 H-3-< <>l/7if tf>: 

;j£^u 2 2 

#^>|9T:iit>nfr3-Ti2^^-6- (2, 2-vIh + vIh4y) -2, 
3, 4, 5-fh7t KD-1 H-3-^>y7-tft°>1. 6 5 g CD^ >"tf >^;1 
(30ml) (C/K'J »J 1 . 6 5 g £2)Q7L 3 0^F B 1iJD|^^ Ltr Q JSJS;££#£P 
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tz 0 % bfttzM'&mG: * * S — ^2 Om I iZjgflfU 4 O %&mit±l U ^ A*;g$ 

e r t-^^UO. 5 0g£in*M-eiB#M«#Lfc. s«e£tt. »»**>u 

-ttMx^t/JSjjrcjraU 7, 8, .9, 10-f h7tKP-6H-7P [2, 

3-g] [3] ^>*/THftf>*lft*2 8mg^*feH*t Lt#fc„ 

HJfi^lJ 5 i: l^1i<©73^lCcJ: y 2 3 ~ 2 5 0)fls£ft£ft*:» 

HJ£0"]2 3 : 2-X^U-7. 8. 9. 1 O-f h^t KP-6H-7D [2, 3 

-g] [3] «>*jT-ee>im.t& 

mmmZA- : 6, 7, 8, 9-f h7bKP-5H-70 [2, 3-h] [3] * 
HS£#J25:7, 8, 9. 1 0-fh7t KP-6H-7P [3, 2-g] [3] 

mmm 2 6 

4, 5-tf* (2-fc Ko*5/If;U) [b] ^^"^x>3 OOmg^f 

h7t Kp^^>i om 1 izftjgu -2 ojgrctfriPLfcgL tSHbp- h;ux>x 
s?^S»jtaTJi 1 3BMM!i*Lfc. *-a>&. 3eic*fi4b P - h;ux>x;u*>& 

5 4 O m g „ h 'J X^JUT 5V393// I £ltt]X.MS"T? 2 4 B#Fh1}1# Lfco 

&ftff£U mfr$is*Jl3 J fn>l3?-U9B-v nf^*— icrfMftu 

^Lfc^s vt+f>3 0m I £}jn*.. MEET* »ftSfi< 1 5m I 

5>51 6 /i I £ e?5t-**> 1 O m I a>j&4rft$ 1 RflHfrlt-CjftT Lfco Wz 4 O 

ii&iintti&araELfett* Rjt**^aiLaaufc. a«£*EET»itu m*s>'j 
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*^A?^P7 lCT*tlgL8-'<>v;U-7, 8, 9, 10-f 

h7th*a-6H-fI/ [3, 2-g] [3] '0 , /7-tz't°>2 6 9mg^# s 

mmn 1 <bl^l*i<D;£&l:icfc y 7 , 8, 9, 1 0-7- h7 1 h*n-6H-fiy [3, 

2- g ] [3] *>v^M?e>aaitt£#fc. 
h»j 2 7 

1 5&tfKHj&£#j2 6 <kig»<D£$££ffll*T 2-^ 5, 6, 

7-f h7t Ka-4-t+v^>v" [b] ^1- y jl is - s ifjuxf 

;i^«=>2— > h^rV-7, 8, 9, 10-f h7tKP-6 H-fl^ [3, 2- 
g] [3] t°>J&i£it£#f~ 0 

& <D I B 1 * m T <T> m. £ ^ f 0 
Ex. 

Ac : ;U 

Me : ^ 5=-;U 

Et : x^;u 

Pr : ^P t°;U 

iPr : -f V^DtfJU 

Allyl :7'Jil/ 

Ph : 3?x=:;U 

NMR : ffl&SL&m*^ h;U (*#iEL&^RgyDMSO-d 6 . TMSrtgM!^) 5 : 
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D-F 

KT. j 


Data 


I 


NMR:2.26(3H. s), 2. 42-2. 50 (2h\ m), 2. 53-2. 62 (2H, m). 2. 84-2. 93 (2H, m 
), o. 4U-J. 4o tZh\ m; , o. o4(m, t; f /./io(ln f day, /.Jo tin, ad;, /. 4o( 
1H, dd) 


2 


uurv . o OO /OU ~\ O ilO O C A ( ASA —\ O OT O ft VI ^OU .~\ O 1 1 O i O /OU _ 

NMR-2. 23 (3H, s) , 2. 42-2. 50 (4H, m) , 2. 8/-2. 94(2n, m) , 3. 11-3. 19 (2H, m 
), 7. 14(1 H, d). 7.370H. d) 


3 


NMR (GDC 1 3 ) 2. 35 (3H, s) , 2. 55-2. 70 (4H, m) , 2. 83-2. 92 (2H, m) , 3. 52-3. 63 
(2H, m). 7. 10-7. 20 (2H, m), 7. 35-7. 37(1 H, m) 


4 


MMD /PHP 1 \ ■ O Ofi /OU _\ O CH O "7A (AW O OC O AC /OU m \ O 10 O 10 

NMK (OUO 1 3 ; . Z. oo ton, s) , Z. t>U-Z. /U (4h\ m; , Z. oo-Z. yb tZH, m; , o. lo-o. lo 

(2H, m) f 7.00(1H, d), 7. 23-7. 28(1 H, m) 


5 


MMD /PHP I *\ "1 Ad /QU «\ O *7E O QC /OU O in O 1 C /OU m\ O AiX O CA/ 

NMK UAJ0 1 3 ; . 1 . 4o tyn, s; , Z. /o-Z. oo tZn, m; , o. 1 U-o. 1 o tZH, ni) , o. 4o-o. ou t 

4H f m) f 6.56C1H. d), 6.82(1H, d) 


6 


MMD fOViO 1 *\ -O OO /OU „\ O QC O /OU m\ 0 1H O On /OU m\ O EA O Ctf\ ( A 

NWIK tuUlr 1 3 ; . Z. Zo wn, s; s Z. oo-Z. yb tZn, ITU , o. 1 U-o. ZU tZH, m; , o. oU-o. oO t4 

H, m) r 7.03(1H, d), 7. 64(1H, br), 8. 10(1H, d) 


7 


kllir> • i 1 C /£U 4-^ O OO O A 1 /Oil „\ o jl O O CC /OI 1 „\ o £A O "7 0 / Jl u 

NMK . 1 . To (on, t; , 3. 33-o. 41 (2H. m; , 3. 42-3. 55 (2H, m) , 3. 60—3. 73 (4n, m 
). 4.46(1H, t). 5. 68-5. 82 (1H, brs). 7. 16-7. 40 (3H. m) 


8 


NMR: 3. 62 (2H, s), 6. 21-6. 33 (2H, m), 6. 91-7. 00(1 H, m), 7. 02-7. 15(1 H, m 

\ ~? CO 1 OO /i U U ^. _A 

), 7. 68-7. 82(1 H, brs). 


9 


NMR:1.14(6H, t), 2.04(1.5H, s), 2.05O.5H. s), 2. 78-3. 04 (4H, m), 
3. 45-3. 78 (8H, m), 3. 88-3. 95 (2H, m). 4.8K1H, t). 6. 74-6. 81 (1H, m), 

Ct QO £ QA /1U m\ 7 HO "7 11 /1U 


10 


NMR(CDCI 3 ):1.31 (3H, t), 1.49(9H r s), 2.77(2H, q), 2. 94-3. 06 (2H. m), 
3. 16-3. 27 (2H, m), 3. 53-3. 68 (4H, m), 6.32(1H, s), 6.93 0H, d), 7. 19(1 H, 
a; 


1 1 


NMR(CDCI 3 ):1.19(6H, t), 2.77(2H, d), 2. 86-2. 98 (4H, m), 3. 48-3. 59 (2H, m), 

O £ A O "7C /OU _\ O OO /OU -«A A /?A /i U a-\ /> TO C f\f\ /OU T /ill 

3. 64-3. 75 (2n, m; , 3. 89 (3n, s), 4. 60(1 H, t; , 6. 78-6. 90 (2H, m), 7. 15 (In, 
t) 


12 


i inn . r\ r% ^ /oil \ n o a f\ f a i i \ n ~j n a ~ j 4 /ai ■ \ r\ t\r\ r\ t\r\ few 1 \ 

NMR-2. 21 (3H, s), 2. 39-2. 42 (4H, m), 2. 71-2. 74 (2H, m), 3. 00-3. 03 (2H, m), 
5. 05-5. 07 (2H, m) , 6. 54 (1 H, d) , 6. 90 (1 H, d) 


13 


MftAD • O OO /OU ~ \ O OT O A i f A\A O CC O CO /y|LI CT AO C OO /OU _\ 

NMR • 2. 23 (3H, s) , 2. 37-2. 41 (4H, m) , 2. 65-2. 08 (4n, m) , 5. 00-5. 03 (2H, m) , 
6.55 0H, s), 6. 92(1 H, s) 


14 


MMD * O OA fOU r*\ O AO O AlfAU m\ O OO O rt1 /"OU m ^ O AO O It /"OU m\ 

NMK-Z. Z4 Ion, s; , L. o,L-l. 4/ v.4n, m; , L oo-Z. 91 (.zn, mj , 3. O8-0. 1 1 (.2H, m; , 

7. 60-7. 65 (2H, m) 


15 


NMR(CDCI 3 ):2.03-2. 15(2H, m), 2.28(3H, s), 2. 46 (3H, s), 2. 60-2. 68 (2H, m). 


16 


NMR(CDCI 3 ):1.20(6H, t). 2.37(3H, s), 2.77(2H. d), 2.84(4H, s). 
3. 46-3. 60 (2H, m), 3. 63-3. 76 (2H, m). 4.59(1H, t). 7. 02-7. 08 (2H, m), 
7. 19-7. 26(1 H, m) 
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Rf. 


Data 


17 


NMR(CDCI 3 ) .1. 23 (3H, t), 2. 87 (2H, q) , 4. 56 (2H, s) , 7. 23(1 H, t) , 7. 37(1 H. 
dd), 7. 52 OH, dd) 


18 


NMR (CDC l 3 ) :1. 30 (2H, br), 2. 39 (3H, s) , 2. 85-3. 02 (4H, m) , 7. 00-7. 14 (3H, m) 


19 


NMR:2.86-2. 94 (2H, m), 3. 11-3. 19 (2H, m), 3. 54-3. 67 (4H, m), 4. 67-4. 81 ( 2H, 
m), 7. 19 (1H. d), 7. 51 (1H, d), 7. 70 OH, d), 7. 73 OH, d) 


20 


NMR:1.28(3H, t) , 1 . 96-2. 60 (3H, m). 2. 83-3. 07 (4H. m), 3. 85 (3H, s) , 4.17 

/AM ~\ £ HQ t -t LI ~> 

(2H, q) , 6. 38 OH, s) 


21a 


NMR(CDCI 3 ) :1.48(9H, s), 2. 94-3. 04 (2H, m), 3. 06-3. 15 (2H, m), 3.53-3.68 
(4H, m). 6. 73-6. 78 (1H. m), 7. 06 OH, d), 7.260H, d). 7.59 0H, d) 


21b 


NMR(CDCI 3 ) :1.48(9H, s), 2. 93-3. 02 (4H, m), 3. 53-3. 63 (4H, m), 6. 68 OH, 
dd). 7. 27 OH, s), 7. 33 OH, s), 7. 56 OH. d) 


22 


NMR(CDCI 3 ) :2. 10 (3H, s). 2.27 (3H. s) , 2. 53-2. 62 (2H, m), 3. 14-3. 24 (2H, m), 
3.54(2H, s). 7. 32 OH. s). 




Ex. 


R 1 


R 2 


R 3 


Data 


1 


01 


N0 2 


H 


NMR:3. 15-3. 35 (6H, m), 3.40-3.50 (2H,m), 7.45(1H,d). 7.85 
(1H,d), 9. 63 (2H, br) 


2 


H 


N0 2 


2-CI 


NMR : 3. 1 5-3. 30 (8H. m) , 7. 68 (1 H, s) , 7. 99 (1 H, s) , 9. 40-9. 70 (2H. 
br) 


3 


H 


CI 


1-CI 


NMR: 3. 10-3. 25 (6H, m) , 3. 30-3. 40 (2H, m) , 7. 35(1H.d), 7.52 
OH, d), 9.57(2H, br) 


4 


CI 


i 

CI 

i 


H 


NMR : 3. 10-3. 22 (6H, m) . 3. 35-3. 44 (2H, m), 7. 24 OH, d), 7.48 
OH, d), 9. 51 (2H, br) 


5 


CI 


NH 2 


H 


NMR: 3. 10 (4H.br). 3. 17 (2H.br). 3.32(2H,br), 6.95-7.10 (2H, 
m), 7.44(3H,br). 9.56(2H,br) 


6 


CI 


NHAc 


H 


NMR:2.08(3H, s), 3. 10-3. 25 (6H, m) , 3. 35-3. 45 (2H. m) . 7.16 
(1H,d), 7.47(1H,d), 9.45(2H,br), 9.51(1H,s) 
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Ex. 


R 1 


R 2 


R 3 


Data 


7 


CI 


NHS0 2 Me 


H 


NMR:3.03(3H.s), 3. 10-3. 25 (6H, m) , 3. 30-3. 45 (2H, m) . 7.20 
(1H,d). 7.29(1H,d). 9.47C2H, br) 


8 


CI 


NMeAc 


H 


NMR:1.66(3H.s). 3.04(3H, s), 3. 15-3. 30 (6H, m) , 3.40-3.45 
(2H, m), 7. 31 (1H, d), 7. 36(1H,d), 9.58(2H,br) 


9 


CI 


NHMe 


H 


NMR:2. 76 (3H, s), 3. 00-3. 20 (6H, m) . 3. 35-3. 40 (2H, m) . 6.58 
(1H, d), 6.95(2H, br), 7.04(1H,d), 9. 57(2H,br) 


10 


F 


F 


H 


NMR '3.16 (4H, br) , 3.20(4H,br), 7. 05-7. 10(1 H, m) , 7.15- 
7.30(1H,m), 9.59(2H,br) 


11 


Me 


F 


H 


NMR : 2. 1 9, (3H, s) , 2. 20 (3H, s) , 3. 05-3. 20 (8H, m) , 6. 90- 
7.00 (1H.nO. 7.00-7. 1 0(1 H.m), 9. 30-9. 65 (2H, br) 


1 1 

12 




All ^ ' 

OMe 


u 

H 


NMR:3.01-3.50(8H,m), 3.83(3H.s). 6. 97 (1 H, d) . 7.16 (1H, 
d), 9.00-9.29(2H,br) 


13 


a i 

CI 


Br 


u 

n 


NMR: 3. 12-3. 23 (6H, m), 3. 42-3. 45 (2H, m). 7. 16(1 H, d), 
7.60 (1H. d), 9.44(2H, brs) 


-t A 

14 


CI 


CN 


H 


NMR : 3. 18-3. 25 (4H. m), 3. 29-3. 31 (2H, m), 3. 42-3. 44 (2H. 
m), 7.43(1H, d), 7.82(1H, d) , 9.69(2H, br) 


15 


Br 


CI 


H 


NMR: 3. 16-3. 23 (6H, m). 3. 40-3. 45 (2H. m), 7.27(1H. d). 
7.43 (1H, d). 9.45(2H. br) 


1 0 




c 
r 


u 

n 


NMR : 3. 18-3. 20 (6H. m). 3. 38-3. 39 (2H, m). 7.24-7.26 (2H, 
m), 9.6K2H, br) 


17 


Me 


Me 


1-Br 


NMR : 2. 1 6 (3H, s). 2.23(3H. s), 3. 08-3. 17 (4H. m), 3.17- 
3.23 (2H, m). 3. 29-3. 36 (2H, m), 7.35(1H, s), 9.29 (2H, 
br) 


18 


Me 


Me 


H 


NMR .2. 19(3H, s). 2. 23 (3H, s) . 3. 00-3. 05 (2H. m). 3.08- 
3. 13(6H. m), 6.9K1H. d) , 6. 96(1 H. d), 9.08(2H, br) 


19 


Me 


CI 


H 


NMR:2.37(3H, s), 3. 02-3. 10 (2H, m). 3. 11-3. 20 (6H. m) , 
7.07 (1H, d). 7.25(1H. d). 8. 92 (2H. br) 


20 


Et 


CI 


H 


NMR:1.05(3H. t), 2.82(2H. q) . 3. 05-3. 23 (8H. m), 7.08 
(1H, d). 7.24 0H, d), 9.38(2H. br) 


2, 


CI 


Me 


H 


NMR:2.32(3H, s), 3. 08-3. 23 (6H, m), 3. 31-3. 39 (2H, m), 
7.10 (1H, d). 7. 18 (1H, d), 9.20(2H, br) 
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5 



Ex. 


Structure 


Data 


99 




NMR:3. 18-3. 36(6H, m), 3. 36-3. 50 (2H, m) , 6. 94(1H,d), 7.12 
(1H, d), 7. 44 Olid), 7.98(1H,d), 9. 64-10. 00 (2H, br) 




Et 


NMR •' 1 . 27 (3H, t) , 2. 78(2H,q), 3. 10-3. 43 (8H, m) . 6.56(1H,d). 
7.05(1H,d), 7.31(1H.d), 9. 03-9. 28 (2H, br) 


24 




NMR : 3. 1 0-3. 28 (8H, m) , 6. 86-6. 92 (1 H, m) , 7. 43-7. 52 (2H. m) , 
7. 91-7. 98(1 H, m), 9. 54 (2H, br) 


25 




NMR: 3. 10-3. 42(8H, m), 7. 04-7. 1 1 (1H, m) , 7. 16(1H,d), 7.39 
(1H, d), 7.94- 8. 00(1 H,m), 9.52(2H,br) 


26 




NMR: 3. 14-3. 30 (6H, m) , 3. 48-3. 56 (2H, m) , 7. 23(1H,d), 7.62 
(1H, d), 7.77(1H,d), 7.81(1H,d), 9. 52(2H,brs) 


27 


MeO 

jf NH 


NMR : 3. 1 0-3. 45 (8H, m) , 3.98(3H, s), 6.78(1H,s), 7.05(1H,d). 
7.54 (1H.d). 9. 52 (2H.br) 



i 
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No. 


R 1 


R 2 


R 3 


1 


Br 


F 


H 


2 


1 


F 


H 


3 


Et 


F 


H 


4 


Pr 


F 


H 


5 


iPr 


F 


H 


6 


F 


CI 


H 


7 


1 


CI 


H 


8 


CN 


CI 


H 


9 


Pr 


CI 


H 


10 


iPr 


CI 


H 


11 


F 


Br 


H 


12 


Br 


Br 


H 


13 


1 


Br 


H 


14 


CN 


Br 


H 


15 


Pr 


Br 


H 


16 


iPr 


Br 


H 


17 


Me 


Br 


H 


18 


Et 


Br 


H 


19 


F 




H 


20 


CI 




H 


21 


Br 




H 


22 


1 




H 


23 


CN 




H 


24 


Pr 




H 


25 


iPr 




H 


26 


Me 




H 



R 1 




No. 


R 1 


R 2 


R 3 


27 


Et 


I 


H 


28 


F 


CN 


H 


29 


Br 


CN 


H 


30 


I 


CN 


H 


31 


CN 


CN 


H 


32 


Pr 


CN 


H 


33 


iPr 


CN 


H 


34 


Me 


CN 


H 


35 


Et 


CN 


H 


36 


F 


Me 


H 


37 


Br 


Me 


H 


38 


I 


Me 


H 


39 


CN 


Me 


H 


40 


Pr 


Me 


H 


41 


iPr 


Me 


H 


42 


Et 


Me 


H 


43 


F 


Et 


H 


44 


CI 


Et 


H 


45 


Br 


Et 


H 


46 


I 


Et 


H 


47 


CN 


Et 


H 


48 


Pr 


Et 


H 


49 


iPr 


Et 


H 


50 


Me 


Et 


H 


51 


Et 


Et 


H 


52 


F 


Pr 


H 



No. 


R 1 


R 2 


R 3 


53 


CI 


Pr 


H 


54 


Br 


Pr 


H 


55 


I 


Pr 


H 


56 


CN 


Pr 


H 


57 


Pr 


Pr 


H 


58 


iPr 


Pr 


H 


59 


Me 


Pr 


H 


60 


Et 


Pr 


H 


61 


F 


iPr 


H 


62 


CI 


iPr 


H 


63 


Br 


iPr 


H 


64 


I 


iPr 


H 


65 


CN 


iPr 


H 


66 


Pr 


iPr 


H 


67 


iPr 


iPr 


H 


68 


Me 


iPr 


H 


69 


Et 


iPr 


H 


70 


H 


CI 


2-CI 


71 


H 


Gl 


2-Br 


72 


H 


Br 


2-CI 


73 


H 


Br 


2-Br 


74 


S-Allyl 


CI 


H 


75 


S-Ph 


CI 


H 


76 


O-Ph 


CI 


H 
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No. 


Structure 


77 


T jf NH 


78 


/=N 


79 


/=N 

NH 


80 









No. 


Structure 


81 


/=N 


NH 


82 








83 




111 NH 


84 




Qnh 



No. 


Structure 


85 


N uC nh 




Me 


86 








87 





mmm 2 s 

5 — H T 2C S§ftl-Jtt^^p^ 

5 -H T 2C S^^(z>^^-'§>^^-||®|li, A. Pazosetal., Eur. J. Pharmacol., 
106, 539-546 (1985) XI*, S. havlikandS. J. Peroutka, Brain Res. , 584, 191-196 
(1992)(D35>£lC<fcy [ 3 H] 5-HTi^Ml:J:VIISLfc. 

±flS:ft££fllb\ ^&5f£^U:tf> K(D5 0%^PM-r^S#l;B^ (IC 50 1) 

0 y (i+ [l] / [Kd] ) < [l] : >)ji>\tmm. [Kd] -.»m^m 
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8 



5 - H T 2C f#ft|pp^) 





K j ( n M) 


mmm i 


14. 0 




8.8 


mmm i 3 


2. 4 


mmm 14 


5. 1 


2 1 


2. 9 




5. 0 


mC P P 


16.0 



mCPP ( 1 



Z<b;W£-£*iTl^& (Life Science, 43, 1297 (1993)31) 



o i 



Mffl 2 9 

* »■ * 

j g-$^xTlv^(Berendsen&Broekkamp. Eur. J. Pharmacol. , 135. 179-184 (1987)) 0 

< < 

• . - 



7 7 hillgl^ffl (mg/k g, po) 







ili 4 


1 . 0 


Ht£0)J 1 3 


0. 3 


g§ mm 1 4 


3. 0 


ma 2 1 


3. O 


mC P P 


3. O 



I i 
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§mCPPi tb^. i^^Jis±0> 5 - H T 2C S#&lwS*-r £$!fQt££*rr hit-Sty} 

tfmmztitz. *6ic*»w<k*» (i. i i) r=f*, 7^hPi^sm^fflic 

i 
i 

i 

\*vte&ztiim&£*it2 0 tit-ox. ^ftrntsm a. i nit 5-ht 
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flt '3t <D ft B 



R 1 




(I) 



R \ R 2 S^R 3 : P-XteM&o-C-l-U M&£;txT^TfcmiM£$r7;Mrn>. 
mi^b7X*». -SH, -S-g&£;KT^T£&^#Hb*fftg* 7 57, *s 
JUTS/ . /\P. -hPXIii^T/ 

cF £>l^> R^^R^ttl^^^R^-^tJECore^^ttTUT^^L^T-O^ 

i 

2. r ';&tfR 3 ?ra-xi*m£:oT-H. {g^T;uJp;ux(*/\D^fey. R 2 rf)<*£ 

&7 \ □ & zm&ommm 1 ^ibs© 5 - h t 2 c s^&t 

(ommM 2 B«ga> 5 - h t 2 0 gmwT * i- „ 

4. 6. 7-v^PP~2. 3, 4, 5-^ K^t KP — 1 H — 3 — ^ > V'T-tf t° > % 
7— ^PqE-6— <7PP-2, 3, 4, 5-f h7t KP-1 H — 3 — "<> Vy-tflf 

— + 

>^L<(*6— i7PP-7— 2. 3, 4, 5-f h7tKO-1H-3-^< 

>yT^e>x(*ig^wiciW^^^^-<D^fc^m^a>«sam3^iBa(7)5 

f ^ 

-HT 2c ^7i-Xh, 

1 

X ho 

7 . i4a^ra<D^ma>^5to^<7)ii^<z)i5sim 1 mmmo> 5 - h t 2 e ^i* 
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i 



R 11 




(II) 



i 

R 11 &tfR 33 : bfr-^Ii-l-U li7J^)K ^/^Klivt 

R 22 : ffi3&7;U*;K -OH, - O — *c )\s . 7S/, ^E/^L<l*i^£ 
^t>lC, R 22 I*R 1 'yLlMmi-^R^t-Wttii'oXUmTJ^JU. -OHXI* 

i ) r 1 ^/NPufcy R 22 ^75yffe-l)Ji^iiR 33 ii/NPW»^t 
oh, ^ h^y, ^a^EXii- hPei^roS^t 

3) r 11 p p -e fe^i^iiR 22 i*^ p p i-MI^ it) 

1 0. R 11 S.t>*R 33 (D-^-H. ^T^U^XIi/NPtr fcy , te^MT 

;Mp;u:*i*/\p -efo y s r 2 2 ^if&7;b^u;*i*/\ p -efc^ti^oiBSIg 9 iifB 
11. R 11 ^/\p-efey. R 22 7bW&TJu^uxi*/\p-e&y . R 33 a<-H-efo 
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12. 7 -7n=E—6—<7nn — 2, 3. 4, 5-f h7tKD-1H-3-^; 
T-tft°>^L<(±6-<7an-7-^5 L ;U-2. 3, 4, 5-f t*7tKn-1H- 
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and an intact cytoskeleton are required for rolling on L- 
selectin 24 . At 1.8dyncm _:! or 183 pN and above, we did not 
detect tethering at low P-selectin densities (Fig. 4d), which may 
reflect extraction from the membrane. Extraction does not 
appear to occur during roiling 3 , which at high P-selectin densities 
occurs up to 35 dyn cm"" 2 (ref. 3), corresponding to a force of 
3,500 pN ; maintenance of rolling may require that this force be 
distributed over multiple selectin-Iigand bonds. 

High on rates and of! rates have been proposed to be impor- 
tant for selccttn-mediatcd rolling 3 . Using the £ a = 1.4 x 10 7 M ' 
for binding of truncated, monomeric P-selectin to neutrophils 13 
and our measured value of A:f >rr — 0.95 s~ \ k on — 1.5 x 10 7 s~\ 
Both k ctr and arc indeed fast compared to other tabulated 
macromolecular interactions 25 . The CD2-LFA-3 interaction has 
a 40-fold slower on-rate but 6-fold faster off-rate 26 and does not 
mediate rolling 27 . However, interaction of a cell-bound mono- 
clonal antibody with dinitrophenol does not mediate rolling 
despite a k on twofold faster and a k 0 *r only threefold slower than 
P-selectin 9 . We suspect the antibody-dinitrophenol interaction 
fails lo support rolling because it depends on hydrophobic bonds 
with lower tensile strength, or because of extraction from the 
membrane. Thus, not only fast on and off rates, but also high 
tensile strength of the receptor-ligand bond and anchoring of 
the receptor and ligand to the cytoskeleton may be important 
for rolling. Although not all adhesion molecules support rolling, 
other adhesion molecules including the integrins and cadherins 
bear tensile force. These molecules may be distinguished from 
adhesion molecules that function primarily m signalling, and 
from receptors for soluble ligands. Common features may have 
been selected in the binding sites of selectins, integrins and 



cadherins, including a requirement for divalent cations, that 
allow them to resist tensile stress. □ 
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Eating disorder and epilepsy 

in mice lacking 

5-HT 2 c serotonin receptors 
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Serotonin (5-hydroxytxyptamine, 5-HT) is a monoaminergic 
neurotransmitter that is believed to modulate numerous sensory, 
motor and behavioural processes in the mammalian nervous 
system 1 " 3 . These diverse responses are elicited through the activa- 
tion of a large family of receptor subtypes 4 . The complexity of 
this signalling system and the paucity of selective drugs have made 
it difficult to define specific roles for 5-HT receptor subtypes, or 
to determine how serotonergic drugs modulate mood and behav- 
iour. To address these issues, we have generated mutant mice lack- 
ing functional 5-HT 2C receptors (previously termed 5-HT lc ), 
prominent G-protein-coupled receptors that are widely expressed 
throughout the brain and spinal cord and which have been proposed 
to mediate numerous central nervous system (CNS) actions of 
serotonin 3,5 " 8 . Here we show that 5-HT 2C receptor-deficient mice 
are overweight as a result of abnormal control of feeding behav- 
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iour, establishing a role for this receptor in the serotonergic control 
of appetite. Mutant animals are also prone to spontaneous death 
from seizures, suggesting that 5-HT 2C receptors mediate tonic inhi- 
bition of neuronal network excitability. 

Mice ]acking 5-HT 2C receptors (5-HT 2C R) were generated by 
introducing a nonsense mutation into exon 5 of the cognate 
gene, thereby placing a stop codon within the fifth putative trans- 
membrane segment of the receptor and eliminating the carboxy- 
terminal half of the protein (Fig. la). When this mutation was 
introduced into the corresponding position of the rat 5-HT 2C R 
complementary DNA, the resultant cRNA failed to express 
functional receptors in Xenopos oocytes (not shown). The 5- 
HT 2C R gene is X-linked^ 10 . and targeted Jl and D3 male (XY) 
embryonic stem cells therefore showed disruption of a single 
allele (Fig. \b). Brains of hemizygous mutant male mice (— /Y) 
were shown to lack 5-HT 2C Rs by two independent tests. First, 
immunocytochcmical analysis of coronal sections from brains of 
wild-type animals using a 5-HT 2C R antiserum revealed staining 
along the apical surface of the choroid plexus epithelium, where 
5-HT 2C Rs are abundantly expressed 5 (Fig. 1c). In contrast, 
sections from mutant animals were devoid of immunoreactivity, 
even though the choroid plexus exhibited normal morphology 
and expression of transthyretin, a cytoplasmic protein that 
serves as a marker for this tissue 11 . Second, an electrophysiolog- 
ical assay in Xenopus oocytes showed that brains of mutant ani- 
mals lack functional 5-HT 2 cR transcripts (Fig. \d). 

Initial inspection of the CNS of 5-HT 2C R-deficient animals 
revealed no gross anatomical or functional abnormalities. No 
aberrations in ventricular size or brain cytoarchitecture were 
observed by examination of Nissl-stained sections throughout 
the neuraxis. Hippocampal long-term potentiation, a form of 
neural plasticity, was similar when measured in the CA1 and 
CA3 regions of slice preparations from brains of mutant and 
wild-type animals (not shown). We also examined the sensitivity 
of these animals to nociceptive stimuli because the distribution 
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